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RESUME 
 
 
 
 
 
Tout médecin-dentiste est amené, un jour ou l’autre, à traiter des patients atteints d’affections 
systémiques. Plusieurs de ces affections comportent des manifestations stomatologiques 
directement en rapport avec le processus pathologique ou à la maladie. Il est donc important 
d’avoir au moins une connaissance élémentaire de ces manifestations afin de pouvoir assurer 
une prise en charge médicale adaptée et dépister ces affections systémiques car, dans certains 
cas, les premières manifestations intéressent la cavité buccale. En étant capable de reconnaître 
de telles manifestations, le médecin-dentiste peut suspecter l’affection et orienter 
correctement le patient pour la réalisation d’un bilan et la confirmation du diagnostic. Ce 
diagnostic précoce aboutit parfois à une prise en charge dès le stade initial de la maladie, ce 
qui permet souvent au traitement d’être plus efficace. 
 
La sclérodermie est une maladie systémique, appartenant au groupe des 
connectivites. Hippocrate (460 – 377 avant J-C.) semble avoir été le premier à rapporter une 
affection de la peau comparable à la sclérodermie mais, en raison de sa description imprécise, 
ce cas ne fut pas pris en compte. La première description précise de la maladie a été retrouvée 
dans la monographie de Carlo Curizo (Naples, 1753) où il décrivait la dureté de la peau d’une 
jeune femme de 17 ans. Le terme de sclérodermie a été introduit par Gintrac en 1847. Il a 
fallu attendre 1924, et la description par Matsuis de 5 cas avec des lésions pulmonaires, 
rénales et gastro-intestinales, pour reconnaître l’atteinte viscérale. Dans la sclérodermie 
systémique, la plupart des manifestations visibles intéresse la peau, d’où le nom donné 
initialement à la maladie. Sclérodermie (du grec skleros : dur, et dermos : peau) est un terme 
générique utilisé pour décrire une atteinte généralisée ou localisée. Devant l’atteinte 
systémique évidente, le terme de sclérose systémique progressive a d’abord été utilisé. Le 
qualificatif « progressive » fut peu à peu abandonné en raison de son impact psychologique 
défavorable sur les patients. La plupart des études scientifiques utilise actuellement le terme 
de sclérose systémique : c’est celui que nous avons adopté pour ce travail. 
 
La sclérose systémique se caractérise par une fibrose sévère. La peau, les vaisseaux sanguins, 
les muscles ainsi que les organes internes suivants peuvent être touchés à des degrés divers : 
le tractus gastro-intestinal, les poumons, le cœur et les reins. Dans la plupart des formes, la 
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sclérose systémique se traduit par une induration de la peau, avec modification des contours, 
perte de la mobilité sur les tissus sous-jacents et disparition des plis. Les premières 
manifestations intéressent toujours les doigts. Il existe de nombreuses formes cliniques et 
d’importantes variations dans le degré de sévérité de l’atteinte organique. Les formes 
localisées et les formes généralisées se distinguent principalement par la vitesse d’évolution 
de la maladie et le nombre d’organes atteints. 
 
Dans la pratique clinique courante, le terme de sclérodermie a été retenu car il fait référence à 
la sclérose systémique et aux différentes manifestations rencontrées dans le groupe hétérogène 
des affections modifiant la souplesse, l’épaisseur et l’élasticité de la peau. D’un point de vue 
clinique, la sclérodermie est présente dans de nombreuses entités allant de la sclérodermie 
localisée aux syndromes de chevauchement ayant principalement des manifestations 
systémiques ; dans ce contexte, on parle de syndromes de chevauchement lorsque les signes 
de la sclérodermie sont associés à un syndrome de Sjögren, un lupus érythémateux 
systémique, une polyarthrite rhumatoïde, une dermato- ou polymyosite ou une connectivite 
mixte débutante. Dans la sclérose systémique, on distingue différentes formes diffuses 
caractérisées principalement par une atteinte diffuse de la peau du tronc, des extrémités et de 
la face. Les formes systémiques particulières,  jadis appelées acrosclérose ou 
acrosclérodermie, sont maintenant plus connues sous le terme de CREST syndrome 
(Calcinosis, Raynaud’s phenomen, Esophagohypomobility, Sclerodactily and Telangiectasia). 
Et il existe des formes de sclérose systémique où l’atteinte cutanée reste discrète. La sclérose 
systémique a une répartition ubiquitaire mais, en raison de sa faible incidence, les études 
épidémiologiques sont peu nombreuses. On découvre environ 4,5 – 14,5 nouveaux cas par an, 
par million d’habitants. Les études épidémiologiques sont également rendues difficiles par 
l'absence de signes cliniques et d'examens complémentaires spécifiques. La sclérose 
systémique se développe rarement chez l’enfant, généralement chez un adulte d’âge mûr, 
ayant 30-50 ans. Le sex-ratio F/M est de 3/1, avec une incidence maximale avant la 
ménopause. Toutes les races sont touchées mais l’incidence est légèrement plus élevée chez 
les noirs que chez les blancs. 
 
Plusieurs études rétrospectives larges ont étudiées la survie des patients atteints d’une sclérose 
systémique : la survie à 5 ans varie de 34 à 73 %. Cette variation importante est la 
conséquence de l’impossibilité d’effectuer des sous-groupes en fonction du pronostic. Bien 
d’autres facteurs, comme la sévérité de la maladie et le nombre d’organes atteints, semblent 
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influencer le taux de survie. La sévérité de la maladie peut souvent être évaluée dans les 2 
premières années. L’âge joue également un rôle. Les atteintes rénales, cardiaques et 
pulmonaires – par ordre décroissant de gravité – sont synonymes de pronostic défavorable. 
Mais il semble maintenant démontré qu’un traitement agressif de l’insuffisance rénale par les 
inhibiteurs de l’enzyme de conversion de l’angiotensine améliore le taux de survie. 
 
La sclérose systémique est une maladie bien connue des médecins généralistes, des 
spécialistes de médecine interne et des dermatologistes. Ses manifestations buccales et 
faciales le sont moins. C’est pour cette raison que l’on trouve peu de publications traitant 
correctement les manifestations stomatologiques. De plus, ces manifestations surviennent 
tardivement dans l’évolution de la maladie et elles n’engagent pas le pronostic vital. Les 
manifestations bucco-faciales sont souvent très spécifiques et comportent fréquemment une 
ostéolyse touchant la branche montante de la mandibule. Cette ostéolyse a été décrite pour la 
première fois par Taveras en 1959 ; elle a été rapportée depuis dans plusieurs publications. 
Elle peut être importante et entraîner une modification du profil du malade mais elle ne 
s’accompagne jamais de troubles fonctionnels. Par contre, il existe d’autres manifestations 
plus gênantes, en particulier, la xérostomie et la microstomie ; cette limitation de l’ouverture 
buccale rend difficile la réalisation des soins d’hygiène bucco-dentaire et des soins dentaires. 
 
La peau de la face prend une consistance de cuir lisse, entraînant une limitation des 
mouvements. La disparition de la mimique, la limitation de l’ouverture buccale et la 
microstomie donnent un aspect momifié au visage. La limitation d’ouverture buccale est 
présente chez 68 à 100 %. La modification des tissus mous péri-buccaux réduit la mobilité de 
la mandibule, gène la mastication et la phonation, et rend difficile la réalisation des soins 
d’hygiène bucco-dentaire, les soins dentaires et l’intubation. Cette limitation de l’ouverture 
buccale s’accompagne de nombreux complications sociales. Les difficultés rencontrées pour 
l'hygiène bucco-dentaire et les soins dentaires ont souvent des conséquences sévères. 
Plusieurs études se sont intéressées à ces complications et ont proposé des soins médicaux ou 
chirurgicaux. Malgré cela, la prise en charge des patients atteints d’une sclérose systémique 
reste souvent très difficile. 
 
Dans la sclérose systémique, la sécheresse buccale représente l’une des manifestations 
subjectives les plus gênantes. Elle est très fréquente : elle a été retrouvée dans environ 70 % 
des cas contre 33 % dans un groupe contrôle. L’hyposialie favorise les candidoses buccales et 
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leur récidive. Chez les patients édentés, partiellement ou totalement, elle entraîne d’autres 
troubles : elle augmente l’instabilité des prothèses amovibles et, avec la microstomie, elle 
rend plus difficile les différentes étapes de la réhabilitation prothétique. 
 
L’hyposialie et la microstomie sont souvent responsables d’une augmentation de l’indice de 
plaque entraînant une inflammation gingivale. Les patients atteints d’une sclérose systémique 
ont donc une augmentation significative de leur indice gingival et de leur indice de mobilité ; 
les dents postérieures sont plus touchées que les dents antérieures La diminution de la 
vascularisation pourrait être responsable d’une ischémie favorisant l’apparition des lésions 
parodontales entraînant la récession gingivale et l’apparition de mobilité dentaire. 
L’élargissement ligamentaire, sans doute la manifestation buccale de la sclérose systémique la 
plus connue, représente aussi un facteur favorisant la mobilité dentaire. Il semble exister une 
corrélation directe entre l’importance de l’élargissement et le nombre d’organes atteints alors 
que l’âge du sujet et la durée d’évolution de la maladie n’auraient aucune influence. Au total, 
l’atteinte parodontale est proportionnelle à la sévérité de la maladie. 
 
L’atteinte osseuse touche presque uniquement la mandibule : elle est asymptomatique et serait 
présente chez environ 30 % des malades. 
 
Ce travail comporte une revue de la littérature et la présentation de quelques cas traités dans la 
Division de Stomatologie et Chirurgie Orale. 
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1. Introduction 
 
Dent i s t s  may  be  conf ron ted  wi th  pa t ien ts  suf fe r ing  f rom a  wide  range  of  
sys temic  d i sorders .  Some of  these  i l lnesses  can  have  pr imary  or  secondary  
manifes ta t ions  in  the  face  and the  ora l  cavi ty .  I t  i s  therefore  impor tant  to  
have  a  bas ic  knowledge  about  these  mani fes ta t ions ,  in  order  to  recognize  
them as  a  par t  o f  a  genera l  condi t ion  and  br ing  them to  adequa te  medica l  
a t t en t ion .  In  ce r ta in  cases  the  f i r s t  s igns  o f  i l lness  a re  in  o r  a round  the  ora l  
mucosa .  Once  recognized  as  a  pa thologica l  les ion  the  dent i s t  can  p lay  an  
impor tan t  ro le  in  re fe r r ing  the  pa t ien t  for  a  check  up  which  hopefu l ly  wi l l  
l ead  to  a  qu icker  and  more  e f fec t ive  t rea tment  of  the  d isease  a t  an  ear ly  
s t age .   
 
Sc le roderma i s  a  mul t i- sys tem d isease ,  wi th in  the  group  of  connec t ive  t i s sue  
d iseases .  Sc leroderma i s  of  unknown e t io logy,  charac ter ized  by  abnormal  
synthes i s  o f  connec t ive  t i s sues .  In  mos t  cases  of  sys temic  sc le ros i s ,  vascu la r  
and  f ibro t ic  changes  cause  f ibros i s  ( scar r ing)  of  the  sk in  and  even  of  
in te rna l  organs  a t  var ious  degrees .  I t  a l so  ex is t s  in  a  loca l ized  form.  
The  in tense  sc leros is  of  organs  and pr imar i ly  the  f ibros is  of  the  sk in  has  
devas ta t ing  e f fec ts  on  the  a f fec t ed  pa t ien ts  on  severa l  leve ls .  In  the  mouth  
and  the  fac ia l  reg ion  bone  resorp t ion  and  hamper ing  of  the  normal  mouth  
aper ture  wi th  assoc ia ted  nu t r i t ion  and  hygiene  problems can  have  
widespread  e f fec t s  on  bo th  the  ora l  mucosa  and  the  dent i t ion .  The  obvious  
p roblem to  provide  adequate  denta l  care  to  pa t ients  wi th  l imi ted  mouth  
aper tu re  makes  i t  even  more  impor tan t  to  de tec t  the  very  f i r s t  s igns  o f  
i l lness  to  p reven t  den ta l  and  ora l  i l lness  wi th  p rophylac t ic  measures .  
 
This  thes i s  i s  a  l i t e ra ture  rev iew tha t  ou t l ines  the  ora l  mani fes ta t ions  and  
thus  the  g iven  d i lemmas  of  sc le roderma.  
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2.  Terminology  
 
In  sys temic  sc le ros i s ,  the  mos t  apparent  s igns  of  d i sease  a re  mani fes ted  in  
the  sk in  and  i t  i s  to  these  s igns  tha t  the  d i sorder  owes  i t ’ s  o r ig ina l  name 
sc lerod erma.  Sc leroderma (Gr .  sk leros ,  hard ,  and  derma ,  sk in)  i s  a  gener ic  
te rm,  used  to  descr ibe  both  sys temic  as  wel l  as  more  loca l ized  cu taneous  
d i sorders .  When the  sys temic  na ture  of  the  d i sease  became ev iden t ,  the  name 
progress ive  sys temic  sc le ros is  was  prop osed  ( 3 0 ) .  Subsequent ly  the  te rm 
progress ive  was  removed,  mainly  because  of  the  psychologica l  impact  of  the  
d iagnos i s  on  the  pa t ien t s .  
The  mos t  f requent  d iagnos t ic  c r i t e r ia  used  for  sc ien t i f ic  s tud ies  ( 2 8 , 7 6 )  of  th is  
condi t ion  employ  the  te rm sys temic  sc le ros i s ,  which  i s  accord ingly  the  one  
used  in  th i s  thes i s .  
 
In  p rac t ica l  c l in ica l  t e rms ,  the  word  sc le roderma has  been  re ta ined  to  re fe r  
to  both  the  d isease ,  which i s  here  ca l led  sys temic  sc leros is  (SSc) ,  and for  
the  o ther  condi t ions  wi th in  the  he te rogeneous  group of  d iseases ,  which  
involve  the  hardening ,  t igh ten ing  and  decreas ing  e las t ic i ty  of  the  sk in  ( 7 1 ) . 
Thus  sc le roderma represents  f rom a  c l in ica l  po in t  of  v iew,  a  spec t rum of  
d i f fe ren t  d i sease  en t i t i es  ranging  f rom loca l ized  sc le roderma to  over lap  
syndromes  wi th  main ly  sys temic  mani fes ta t ions  (Tab  1a ,1b) ;  over lap  
syndromes  are  in  th is  context ,  used  when charac ter i s t ics  of  sc le roderma are  
assoc ia ted  wi th  charac te r i s t ics  of  S jögren’s  syndrome,  sys temic  lupus  
e ry themathosus ,  rheumato id  a r thr i t i s ,  dermato  -o r  polymyosi t i s  and ear ly  
mixed  connec t ive  t i s sue  d i sease .  
 
Sys temic  sc le ros is  can ,  in  turn ,  be  subdiv ided  in to  condi t ions  charac ter ized  
e i ther  main ly  by  d i f fuse  sk in  involvement  a f fec t ing  both  the  t runk ,  the  
ext remi t ies  and  the  face  and in to  a  more  l imi ted  form,  which was  
h is tor ica l ly  ca l led  acrosc leros is  (acrosc leroderma)  but  which  i s  now 
genera l ly  ca l led  the  CREST syndrome (Calc inos is ,  Raynaud’s  phenomenon,  
Esophaghypomot i l i ty ,  Sc lerodac ty ly  and  Telangiec tas ia )  or  the  l imi ted  
cu tanous  form of  SSc  ( 4 5 ) .   
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Scleroderma l imi ted  to  the  sk in  on ly  can  be  subdiv ided  in to  morphea  and  
l inear  sc le roderma.  
 
 
 
 
 
 
 
 
 
 
 
 
T a b l e  1 a .  T h e  c l i n i c a l  s p e c t r u m  o f  s c l e r o d e r m a .  I n  l i t e r a t u r e  t h e  c o n c e p t  o f  
s c l e r o d e r m a  i s  s y n o n y m o u s  w i t h  a l l  s u b g r o u p s  p r e s e n t e d  a b o v e .  S c h e m a  a d a p t e d  
f r o m  G u s t a v s s o n  e t  a l  ( 3 2 )  .  
 
T a b l e  1 b .  C l a s s i f i c a t i o n  a c c o r d i n g  t o  A m e r i c a n  R h e u m a t i s m  A s s o c i a t i o n  ( 8 8 )  a n d  
o t h e r s .  
 
A. Criteria for scleroderma 
American Major criteria: proximal scleroderma: scleroderma 
Rheumatism  involvement  proximal to the digits  
Association  
classification Minor criteria: sclerodactyly (scleroderma involvement in 
the finger and toes), pulmonary fibrosis and digital pitting 
scars 
  
B. Subset of systemic scleosis 
 
 Barnett (1)    Three types (I,II,III) according to early-stage skin  
involvement   
 
Giordano (28)    Sclerosis sine scleroderma, limited-,intermediate and  
diffuse cutaneous sclerosis  
 
LeRoy et al (45)    Limited and diffuse cutaneous form 
 
Rodnan et al (76) CREST syndrome, diffuse scleroderma and overlap 
syndrome 
 
 Winkelmann (96)    Vascular scleroderma and inflammatory scleroderma 
 
 
Localized 
scleroderma 
Overlap 
syndromes 
 
Systemic sclerosis 
CREST, limited 
cutaneous form 
Diffuse cutaneous 
form 
Scleroderma 
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3.  General  introduct ion to  systemic  sc leros is  ( sc leroderma)  
 
Sys temic  sc le ros is ,  as  a  te rm is  charac ter ized  by  in tense  f ibros is .  The  sk in ,  
b lood  vesse ls ,  synovium and ske le ta l  mu scles  a long wi th  the  fo l lowing 
in terna l  organs ,  gas t ro in tes t ina l  t rac t ,  lung,  hear t  and  k idney can  be  
involved  a t  d i f fe ren t  l eve ls .   
Cl in ica l ly ,  in  mos t  o f  i t ’ s  fo rms ,  SSc  i s  charac te r ized  by  indura t ion ,  loss  o f  
the  sk in  con tours  and  the  sk ins  ab i l i ty  to  wr inkle ,  and  immobi l i ty  over  
under ly ing  t i s sues .  The  sk in  th ickening  a lways  s ta r t s  in  the  f ingers  ( 8 4 )  .   
There  i s  a  b road  spec t rum of  combina t ions  and  sever i ty  of  the  organs  
a f fec ted .  The  main  d i f fe rence  be tween the  groups  ( loca l ized  sc le roderma 
and  sys tem ic  sc leros is )  i s  the  pace  a t  which the  d isease  progresses  and the  
number  o f  o rgans  invo lved .   
Loca l ized  sc le roderma pa t ien ts  can  show edematous  ( swol len ,  f lu f fy)  f ingers  
for  years  wi thout  ac tua l ly  ge t t ing  the  sk in  th ickening .  The  sk in  th ickening  
may extend  to  the  hands  and  d is ta l  fo rearms  as  wel l  as  neck  and  t runk  but  
the  evolu t ion  to  sys temic  sc le ros i s  i s  ra re .  Pa t ien ts  wi th  d i f fuse  sys temic  
sc leros is  may a lso  show f luf fy  f ingers ,  Raynaud´s  phenomenon (an  episodic  
change in  color  of  the  f inger t ips  in  respo nse  to  cold  or  emot ions) ,  s imi lar  to  
pa t ien ts  wi th  loca l ized  sc le roderma,  bu t  a re  l ike ly  to  have  a  fas te r  
progress ion  of  o ther  mani fes ta t ions  than  pa t ien ts  wi th  the  loca l ized  form 
( 1 0 7 )  .  The  d iagnos is  i s  a lways  done  by  examina t ion  of  the  pa t ien ts  hands .  
 
The  d iagnos t ic  c r i te r ia ’s  accord ing  to  the  Amer ican  Rheumat ism Associa t ion  
of  SSc are :  Ei ther  scar r ing  (“sc leroderma”)  of  the  sk in  in  the  ext remi t ies ,  or  
two of  the  fo l lowing  symptoms in  the  same pa t ien t ;  sc le rodac t i ly ,  edematous  
les ions  of  the  f ingers ,  loss  of  sens i t iv i ty  in  the  f inger t ips  or  b i la te ra l  
bas i l ia r  pu lmonary  f ibros is  on  ches t  roentgenogram ( 3 2 , 8 6 ) .  
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4.  His tor ica l  background  
 
Hippocra tes  (460-377 BC)  was  the  f i r s t  to  descr ibe  a  sk in  d i sorder  
compat ib le  to  sc le roderma bu t  due  to  a  ra ther  imprec ise  descr ip t ion  th is  
repor t  can  no t  be  re l ied  upon  ( 7 3 )  .The  f i rs t  convincing descr ip t ion  of  the  
d isease  appeared  in  a  monography wr i t ten  by  Car lo  Cur izo ,  in  Naples  in  
1753 .  He  repor ted  on  the  hardness  in  the  sk in  of  a  17  year  o ld  woman ( 1 5 )  . 
SSc  was  f i rs t  g iven the  name sc lérodermie  by Gint rac  in  1847 ( 2 7 )  .  However  
i t  was  no t  un t i l  1924  when  Matsu is  descr ip t ion  of  f ive  pa t ien t s  wi th  
sc lerodermie  involving the  lungs ,  k idneys  and gas t ro in tes t ina l  t rac t ,  tha t  the  
v iscera l  involvement  was  recognized  ( 5 2 )  .  
Goe tz  ( 3 0 )  proposed  the  name progress ive  sys temic  sc le ros i s  in  1945 ,  when  
the  sys temic  na ture  of  the  d isease  was  proven .  The  name has  though been  
rep laced  by  sys temic  sc le ros i s ,  s ince  no t  a l l  cases  p rogress ,  and  a l so  to  
d iminish  the  psychologica l  impact  o f  the  d iagnos i s  ( 4 4 ) .  
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5.  Epidemiology and prognosis  
 
Sys temic  sc le ros i s  ex is t s  geographica l ly  over  the  en t i re  g lobe .  
Epidemiologica l  s tudies  have  been  hampered  by  i t s  re la t ive  ra r i ty .  The  
annua l  inc idence  of  SSc  i s  repor ted  to  be  about  4 ,5-14 ,5  new cases  per  1  
mi l l ion  people .  In  the  U.S  only  an  es t imated  50 .000-100 .000  people  ( 2 6 ,  5 6 ,  
5 8 , 6 3 , 1 0 1 )  a re  d iagnosed  wi th  sc le roderma.  Other  reasons  for  hamper ing  
fur ther  ep idemiologica l  research  i s  the  lack  of  spec i f ic  or  sens i t ive  
d iagnos t ic  labora tory  tes t s  and  the  tendency  to  share  c l in ica l  fea tures  wi th  
o ther  connect ive  t i s sue  d iseases .   
SSc  rare ly  develops  in  ch i ldren ,  the  onse t  i s  genera l ly  in  the  middle  aged  
adul t ,  30-50  years  o f  age  ( 2 6 , 3 0 )  .  The  ra t io  of  female  to  male  pa t ien ts  i s  
appro ximate ly  3  to  1 ,  and  peaks  before  menopause  ( 2 6 , 3 0 , 4 4 , 5 7 )  .  
Al l  races  are  af fec ted .  There  i s  a  s l ight  d i f ference  in  the  ra te  of  occurrence  
be tween  b lacks  and  whi tes ,  wi th  the  r i sk  for  b lacks  be ing  grea te r  than  for  
whi tes  ( 7 1 )  .  The  surviva l  of  pa t ien ts  wi th  sys temic  sc le ros i s  has  been  
examined  in  la rge  re t rospec t ive  s tudies  ( 3 0 , 7 5 , 8 9 )  .  The  f ive  year  survival  ra te  
has  ranged f rom 34% to  73%.  One reason for  the  var iabi l i ty  of  repor ted  
surv iva l  ra tes  may be  the  d i f f icu l t ies  involved  in  ass ign ing  the  pa t ien ts  into  
prognos t ica l ly  usable  subgroups  ( 3 0 )  ,  an  ear ly  de tec t ion  and  ass ign ing  of  
pa t ien ts  wi th  an  ear ly  sys temic  sc le ros i s  accord ing  to  c l in ica l  fea tures  and  
sero logica l  charac ter i s t ics  provides  a  reasonable  prognos t ic  ind ica t ion .  
Severa l  o ther  fac tors  in f luence  the  surv iva l  ra te ,  the  numbers  of  organs  
involved  and  the  sever i ty  of  the  d isease  seem to  p lay  an  impor tan t  ro le .  The  
sever i ty  of  the  d i sease  can  of ten  be  de te rmined  dur ing  the  f i r s t  two years  o f  
i l lness .  Another  fac tor  i s  age  ( 2 , 9 4 )  .  Rena l ,  ca rd iac  and  pulmonary  
involvement  changes  the  prognos t ic  to  the  worse  ( 8 , 9 0 )  .   
Rena l  involvement  has  the  wors t  p rognos t ic  va lue  fo l lowed by  card iac  and  
pulmonary  involvement .  There  i s  now however ,  ev idence  sugges t ing  tha t  
ear ly  aggress ive  therapy  of  rena l  fa i lure ,  in  par t icu la r  wi th  ACE-inhibi tors ,  
may improve  the  surv iva l  ra te .   
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6.  Et io logy and pathogenes is  
 
The fami l ia l  predi lec t ions  a re  not  c lear ,  bu t  au to -ant igens  are  detec ted  in  
paren ts  o f  pa t ien ts  wi th  SSc  sugges t ing  a  hered i ta ry  pred ispos i t ion  ( 7 5 , 8 7 , 9 0 )  .  
Severa l  r i sk  fac tors  have  been  proposed .  For  example ,  in  coa l  o r  go ld  mines  
workers ,  and  o ther  occupa t iona l ly  exposed  to  s i l i ca  dus t  ( 2 6 , 2 8 , 3 4 , 4 2 , 9 6 , 1 0 1 )  .  
People  working  wi th  polyvinyl  and  paraf f in  or  s i l i cone  implanta t ion  for  
breas t  augmenta t ion  purp oses  ( 4 0 , 4 1 , 6 3 )  are  a l so  thought  of  be ing  a t  h igher  
r i sk  and are  sa id  to  develop Raynaud´s  phenomenon,  acro -os teo lys is ,  
cu taneous  les ions  which  can  be  ca l led  sc le roderma- l ike  i l lnesses ,  th is  i s  
sub jec t  to  d i scuss ion  and  has  no t  been  proven .  
Var ious  hypotheses  to  expla in  the  e t io logy of  SSc  are  proposed;  infec t ious ,  
b iomechanica l ,  immunologica l ,  and  vascular ,  bu t  the  d isease  i s  s t i l l  o f  
unknown or ig in  ( 2 6 , 8 1 )  .  Tab .  2  summar izes  the  d i f fe ren t  hypothes i s . 
 
T a b l e  2 .  P a t h o g e n i c  f a c t o r s  r e p r o d u c e d  f r o m  J a w o r s k y  ( 4 6 ) .  
 
V a s c u l a r  R a y n a u d ` s  p h e n o m e n o n 
A b e r r a t i o n s  I n t i m a l  h y p e r p l a s i a  o f  b l o o d  v e s s e l s  
   A d v e n t i t i a l  f i b r o s i s  
   V a s c u l a r  a b n o r m a l i t i e s  i n  o t h e r  v i s c e r a l  o r g a n s  
   M i c r o v a s c u l a r  a b n o r m a l i t i e s  
   E n l a r g e m e n t  a n d  t o r t u o s i t y  o f  c a p i l l a r y  l o o p s  
   Cap i l lary  l o o p  d r o p o u t  
   T h i c k e n e d  a n d  r e d u p l i c a t e d  b a s e m e n t  m e m b r a n e  
   L o s s  o f  e n d o t h e l i u m 
 
I m m u n o l o g i c  T  h e l p e r  c e l l  i n f i l t r a t e s  
Fac tors   Reduc t ion  in  T  suppres sor  ce l l s  
   I n c r e a s e d  s o l u b l e  i n t e r l e u k i n  2  r e c e p t o r s  c o r r e l a t e  w i t h  
   d i s e a s e  p r o g r e s s i o n  a n d  m o r t a l i t y  
 
S e r o l o g i c   A N A +  i n  m o r e  t h a n  9 0 %  o f  p a t i e n t s  
Fac tors   L o w / a b s e n c e  o f  a n t i - n a t i v e  ( d o u b l e  s t r a n d e d )  D N A ,  a n t i -S m ,  r a r e  
a n t i - nRNP  
S p e c k l e d  A N A  p a t t e r n  c o r r e l a t e s  w i t h  a n t i - c e n t r o m e r e  a n t i b o d y  
o n  H e p-2  c e l l s  a n d  C R E S T  a n d  a  r e l a t i v e l y   
   f a v o r a b l e  p ro g n o s i s  
A n t i- D N A - Topo i somerase  1  
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6.1  Environmental  causat ive  factor  theory  
 
In  1914,  a  Scot t i sh  phys ic ian ,  Bramwel l  ( 6 , 1 4 , 1 8 , 7 2 , )  repor ted  on  n ine  
d iagnosed  sc le roderma pa t ien ts ,  o f  which  f ive  where  working  as  s tone  
masons .  Bramwel l ´s  work  sugges ted  tha t  hold ing  the  chise l  and  working  in  
the  open  a i r  under  co ld -weather  condi t ions  were  work  re la ted  causa t ive  
fac to rs .  
In  1957 ,  Erasmus  ( 1 8 )  encountered  17  cases  of  sys temic  sc le ros is  among 8000 
underground miners  dur ing  a  per iod  of  18  months .  This  and  o ther  
d i scover ies  has  shown an  e leva ted  preva lence  of  SSc  in  mine  workers ,  s ince  
1974  SSc  in  miners  i s  acknowledged  as  an  occupa t iona l  d i sease  tha t  has  to  
be  compensa ted  by  law.  An assoc ia t ion  be tween SSc  and  s i l icos is  has  been  
descr ibed  more  than  once  in  the  medica l  l i t e ra ture  ( 1 7 , 2 4 , 7 0 , 8 0 , 9 2 )  .  The report  
on  the  obvious ly  increased  preva lence  of  SSc  in  workers  exposed  to  s i l i ca  
dus t ,  main ly  in  the  mining  of  indus t ry  in  the  German Democra t ic  Republ ic  
was  publ i shed  1976  by  Zschunke  ( 1 0 1 )  .  A  f i r s t  ana lys i s ,  car r ied  out  in  the  
whole  count ry ,  was  per formed in  1981  and  showed tha t  77  percent  o f  a l l  
male  pa t ien ts  wi th  SSc  were  exposed  to  s i l ica  dus t  in  the i r  work  p lace .   
I t  has  been  d iscussed  whether  th i s  i s  t rue  SSc  or  should  be  c lass i f ied  as  
sc le roderma l ike  syndrome  ( 1 0 1 ) .  
 
 
6.2  Vascular  theory  
 
The vascular  theory  t r ies  to  expla in  the  e t io logy of  SSc  as  fo l lows.  In  SSc 
pa t ients  there  i s  a lways  vascular  changes .  The  vascular  changes  can  be  
subdiv ided  in to  two,  namely ,  vasomotor  ins tab i l i ty  and  smal l  vesse l  
s t ru c tura l  changes .  The  most  obvious  proof  of  an  ex is t ing  vasomotor  
ins tab i l i ty  in  pa t ien ts  wi th  SSc  i s  the  universa l  preva lence  of  Reynaud´s  
syndrome ( 7 , 1 6 , 2 5 , 4 3 , )  ,  which  i s  the  in i t ia l  symptom of  SSc.  The cause  of  
Raynaud´s  phenomenon i s  unknown.  There  a re  cont radic tory  resul t s  
publ i shed  f rom s tud ies  concern ing  the  re la t ion  be tween  the  sever i ty  of  
Reynaud’s  phenomenon and v iscera l  mani fes ta t ions  of  SSc .  Pa thology in  the  
la rge  a r te r ies  a re  very  ra re ,  bu t  when  i t  occurs  i t  can  secondar i ly  lead  to  
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i schemic  damage in  the  la rger  vesse ls  ( 2 5 )  .  Les ions  in  smal l  a r te r ies  and 
a r te r io les  a re  on  the  cont ra ry  found  in  a lmos t  a l l  o rgans .  Typica l  
h is topa thologica l  changes  in  these  smal l  a r te r ies  inc lude  in t imal  th ickening  
wi th  mucoid  in f i l t ra t ion ,  media l  th inn ing ,  per iadvent i t ia l  f ibros is  and a  
la rge  amount  of  f ibr in  depos i t ion .  Abnormal i t ies  in  capi l la r ies  in  pa t ients  
wi th  SSc inc lude  typica l  sc leroderma pat tern  on nai l  fo ld  capi l la ry  wi th  an  
ad jacent  vascular  a rea  in  82% of  the  SSc  pa t ien ts  ( 5 0 )  .  In jury  to  the  
endothe l ia l  ce l l s  of ten  leads  to  p la te le t  aggregat ion  and  s ince  p la te le t s  
conta in  a  la rge  number  of  ac t ive  media tors  for  the  induct ion  of  f ib roblas t  
funct ion ,  endothel ia l  ce l l  in jury  can  represent  a  key  event  in  the  
deve lopment  o f  f ib ros i s  in  SSc .  
The  mechanism beh ind  th is  endothe l ia l  ce l l  in jury  i s  s t i l l  unknown but  a  
theory  i s  tha t  spec i f ic  fac tors  seem to  be  tox ic  to  the  ce l l s  ( 1 3 , 3 4 )   .  
Other  explana t ion  of  th i s  in jury  to  the  endothe l ia l  ce l l s  can  be  an  exogenous  
s t imulus  such  as  d ispos i t ion  of  immune complexes  ( 5 3 , 6 7 )  and 
immunoglobul in  complement  fac tors  and  f ibr in  ( 4 2 )   .  
 
6 .3  Immune sys tem theory 
 
There  i s  numerous  indi rec t  ev idence  tha t  immunologica l  mechanisms are  
involved  in  the  pa thogenes is  of  SSc .  F i rs t ,  there  i s  a  s t rong assoc ia t ion  wi th  
o ther  d i sorders  connected  wi th  immunologica l  a l te ra t ions  such  as  S jögren’s  
syndrome,  lupus  e ry thematosus  and  polymyos i t i s  ( 4 4 )  .  Secondly  the  presence  
of  au to -ant ibodies  d i rec ted  aga ins t  nuc lear  and  ce l lu la r  an t igens  i s  ye t  
another  ind i rec t  ev idence .  Al though some of  these  an t ibodies  a re  h ighly  
speci f ic  for  SSc,  there  i s  s t i l l  no  evidence  tha t  they  are  involved in  the  
pa thogenes i s  o r  p lay  an  ac t ive  ro le  in  the  cause  of  the  d i sease  ( 9 )  .  
A more  d i rec t  proof  of  immunologica l  involvement  i s  the  appearance  of  
sc leroderma l ike  les ions  in  pa t ien ts  wi th  known pure ly  immunologica l  
d i sease’s  such  as  seen  in  chronic  graf t -versus -hos t  d i sease ,  secondary  to  
bone  marrow t ransplan ta t ion  ( 8 5 )  .  Severa l  immunologica l  abnormal i t ies  are  
seen  in  pa t ien ts  wi th  SSc .  Ant ibody fac tors  a re  found in  95  out  of  100 cases  
and  a  hypergammagloubul in  in  a t  the  leas t  ha l f  o f  the  pa t ien ts  ( 2 2 , 3 8 , 4 8 )  The 
immunogenet ic  s tud ies  to  demons t ra te  assoc ia t ions  wi th  one  more  HLA 
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ant igens  have  been  inconclus ive ( 2 2 , 3 8 )  .  Pos i t ive  t i te rs  of  serum ant inuc lear  
an t ibodies  (ANA) are  of ten  found in  the  sera  of  SSc  pa t ien ts .  Depending  of  
the  used  subs t ra te  f requency  ranges  grea t ly  among d i f fe ren t  research  groups .  
One  has  ident i f ied  a t  l eas t  two re la t ive ly  spec i f ic  an t ibodies .  These  a re  the  
a n t i-Sc l-70  and  the  an t icent romere  an t ibody (ACA).  The  ant i-Sc l-70 is  
assoc ia ted  wi th  pa t ien ts  wi th  d i f fuse  sys temic  sc le ros i s  whereas  (ACA) i s  
c loser  connected  to  the  CREST syndrome.  ACA is  found a lmost  only  in  
pa t ien ts  wi th  the  CREST syndrome but  less  than  50% of  the  CREST pa t ien ts  
have  the  ACA ant ibody .  No pa t ien t  has  been  found  to  have  bo th .  One  th i rd  
of  the  SSc  pa t ien ts  p resen ts  p resence  of  Rheumato id  fac tors  a t  low t i t e r s .     
The  la tes t  research  s ta tes  tha t  ca lc inos is  genera l ly  resu l t s  f rom dys t rophic  
ca lc i f ica t ion  assoc ia ted  wi th  mass ive  col lagen degenera t ion .  However ,  the  
pa thogenes is  of  ca lc inos is  i s  not  wel l  unders tood.  Transforming growth 
fac torß  (TGFß)  i s  known to  p lay  an  impor tan t  ro le  o f  regula t ion  
ex t race l lu la r  mat r ix  (ECM) in  dermis  metabol i sm and  increas ing  co l lagen  
product ion  by  f ib rob las t s .  TGFß may a l so  p lay  a  c r i t i ca l  ro le  in  SSc  and  i s  a  
po ten t ia l  cont r ibu tor  to  deve loping  SSc .  TGFß has  been  hypothes ied  as  the  
l ink  be tween the  inf lammatory  phase  and  the  subsequent  f ibro t ic  reac t ion  of  
SSc .  Thei r  f indings  demonst ra te  a  c lo se  assoc ia t ion  be tween the  TGF ß3  
pro te in  and  the  f ibroblas t ic  and  inf lammatory  ce l l  popula t ions  in  SSc  which  
suppor ts  an  ae t io logica l  ro le  of  TGF ß  3  in  the  ca lc i f iy ing  process  of  SSc.  
S imi la r i ly  the  vasospasm assoc ia ted  wi th  Raynaud’s  phenomenon has  been 
shown to  reduce  per iphera l  t i s sue  oxygen  leve ls ,  hypoxia  has  been  shown to  
augment  TGFß3 secre t ion  f rom endothel ia l  ce l l s  and  potent ia te  the  f ibro t ic  
e f fec t  o f  TGF ( 3 6 ) .  
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7.  Local ized  sc leroderma 
 
Loca l ized  sc le roderma can  be  subdiv ided  in to  two m ain  forms Tab 3  ( 5 7 )   .  
 
 
 
 
 
 
 
 
 
 
 
T a b l e  3 .  T h e  c l i n i c a l  s p e c t r u m  o f  l o c a l i z e d  s c l e r o d e r m a  
 
7.1  Cl inical  features  
 
These  les ions  a re  usua l ly  l imi ted  to  the  sk in  and  subcutaneous  t i s sue  
benea th  the  cu taneous  les ions ,  bu t  occas iona l ly  the  under ly ing  muscles  a re  
a l so  a f fec ted .  Al though morphea  may be  assoc ia ted  wi th  a r thra lg ia  (pa in  in  
jo in ts  and  dur ing  a r t icu la t ion  wi thout  de tec tab le  jo in t  l es ions)and  in  mos t  
cases  wi th  Raynaud’s  phenomenon (an  ep isodic  change  in  co lor  of  the  
f inger t ips  in  respons e  to  co ld  or  emot ions)  genera l ly  accepted  ins tances  of  
t rans i t ion  f rom morphea  to  sys temic  sc le ros is  wi th  v iscera l  involvement  has  
been  repor ted  as  very  ra re  ( 2 0 )  .  
 
Les ion  of  morphea  type  shows  a  pa le  indura ted  p laques  wi th  smooth  sur face  
and  in te rna l  sc le ros i s .  Many p laques  may be  sur rounded  by  a  v io laceous  
ha lo  ( r ing) .  The  prognos is  i s  usua l ly  good  and  the  f ib ros i s  s lowly  c lears  
leaving  s l ight  depress ion  and hyperpigmenta t ion .  A rare  type  may lead  to  
a r res t  of  growth  of  under ly ing  bones  caus ing ,  for  example ,  fac ia l  
hemia t rophy  (Romberg’s  d i sease)  o r  shor ten ing  of  l imb.  95% of  these  
pa t iens  show a  p resence  of  Raynaud’s  phenomenon ( 7 , 1 6 , 2 4 , 4 3 , 6 3 ) ,  which is  
Morphea 
Localized scleroderma 
Guttae 
Plaque 
Linear 
Segmental 
Subcutaneous 
Generalized 
Eosinophilic 
Fasciitis of Schulman 
Atrophoderma of Pasini & 
Pierini 
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charac te r ized  by  d ig i ta l  cyanos is  and  b lanching  tha t  resu l t s  f rom in te rna l  
hyperp las ia  of  the  d ig i ta l  a r te r ies  caus ing  s t ruc tura l  nar rowing .  The  
presence  of  vascu la r  changes  can  be  seen  wi th  widef ie ld  microscopy  of  the  
na i l fo ld  capi l la ry  bed  ( 5 0 , 9 7 )  .The  f inding  of  en larged ,  d i la ted  tour tus  
capi l la ry  loops  wi th  capi l la ry  dropout  i s  typ ica l  for  sc le roderma.  
Les ions  of  the  l inear  type  occur  p redominant ly  on  the  ex t remi t ies  and  on  the  
an te r ior  sca lp .  I t  a l so  can  occur  in  the  face ,  where  i t  resu l t s  in  
hemia throphy,  on  one  or  severa l  ex t remi t ies ,  where  i t  p roduces  in  addi t ion  
to  indura t ion  of  the  sk in ,  marked  a t rophy  of  the  subcutaneous  fa t  and  of  the  
muscles  and tendons ,  and ankyloses  of  the  jo in ts  a t  the  hands  and fee t .  On 
the  anter ior  por t ion  of  the  sca lp  the  l inear  les ions  of ten  shows  the  
conf igura t ion  of  the  s t roke  of  a  saber   ( “coup  de  sabre”)  ( 8 1 ) .   
 
7 .2  Local ized sc leroderma his topathology 
 
Sc leroderma is  d iagnosed c l in ica l ly .  His to logica l  changes  are  present .  I t  i s  
impor tan t  tha t  the  spec imen b iopsy  inc lude  adequate  amount  of  
subcutaneous  t i ssue ,  s ince  most  of  the  d iagnos t ic  a l te ra t ions  a re  observed  
t h e re ( 8 1 ) .  
Two s tages  can  be  de tec ted :  an  ear ly  in f lammatory  and  a  la te  sc le ro t ic  s tage .  
In  the  ear ly  inf lammatory  s tage ,  found par t icu lar ly  a t  the  v io lacous  border  
of  en larg ing  les ions ,  the  re t icu lar  dermis  shows c lose ly  packed,  th ick  
co l lagen  bundles  and  a  fa i r ly  mi ld  inf lammatory  inf i l t ra te ,  p redominant ly  
lymphocyth ic ,  be tween the  co l lagen  bundles  and  around the  b lood  vesse ls  
( 9 1 )  .  
A much more  pronounced  inf lammatory  inf i l t ra te  than  tha t  seen  in  the  
dermis  involves  the  subcutaneous  fa t  and  i t s  upward  pro jec t ions  toward  the  
eccr ine  g lands .  In  the  la te  sc le ro t ic  s tage ,  as  in  the  center  of  a  les ion ,  the  
inf lammatory  inf i l t ra te  has  d isappeared ,  except  for  in  some areas  of  the  
subcut i s .  The  ep idermis  i s  normal .  The  co l lagen  bundles  a re  th ickened ,  
packed  t igh te r  and  show hypocel lu la r i ty  tha t  s ta ins  eos inophi l ic  more  than  
in  hea l thy  sk in .  The  eccr ine  g lands  appear  markedly  a t rophic  and  a re  
sur rounded  by  newly  formed co l lagen ,  they  a l so  seem to  l i e  h igher  in  the  
dermis  than  normal .  This  because  of  tha t  the  subcutaneous  fa t  has  been  
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rep laced  by  newly  formed co l lagen .  Very  few b lood  vesse l s  a re  no ted  here ,  
they  of ten  have  f ib ro t ic  wal l s  wi th  nar rowed lumen.  The  sep ta  subdiv id ing  
the  subcutaneous  fa t  a re  th ickened  because  of  the  presence  of  an  
inf lammatory  inf i l t ra te  and  the  depos i t ion  of  new co l lagen .  
Large  a reas  o f  subcutaneous  fa t  a re  be ing  rep laced  by  newly  formed 
co l lagen  tha t  i s  composed  of  f ibers  ra ther  than  of  bundles  and  s t ra ins  on ly .  
Vascular  changes  are  mi ld  in  the  dermis  and  subcutaneous  t i ssue  dur ing  the  
ea r ly  inf lammatory  s tage :  these  changes  can  cons t i tu te  of  endothe l ia l  
swel l ings  and  edema of  the  vesse ls  wal l s .  
Even the  fasc ias  of  the  s t r ia ted  muscles  can  show s igns  of  f ibros is .  The  
musc le  f ibers  then  appear  vacuola ted  and  separa ted  f rom one  another  by  
e d ema and foca l  co l lec t ion  of  inf lammatory  ce l l s  
The  es tabl i shed  les ion  in  the  epidermis  i s  normal  or  shows var iable  degree  
of  a t rophy and  occas iona l ly  acanthos is ,  hypopigmenta t ion  or  
hyperp igmenta t ion  of  the  basa l  l ayer  o f  the  ep idermis .  
In  a  l a te r  s t ag ,  the  co l lagen  bundles  of  the  cor ium become brad  and  sc le ro t ic  
the  number  of  the  nuc le i  a re  d iminished  and  f ibro t ic  t i s sue  pro l i fe ra ted  and  
the  ex tens ion  in to  the  subcutaneous  fa t  resu l t ing  in  the  th ickening  of  the  
en t i re  cu t i s .  
 
 
7 .3  Local ized  sc leroderma di f ferent ia l  d iagnosis  
 
The dyschromes  which  are  seen  together  wi th  the  morpheas  are  somet imes  
c l in ica l ly  dominat ing .  This  can  cause  confus ion  in  the  d iagnos t ics  wi th  
v i t i l igo  (whi te  spots  wel l  contoured  in  the  sk in)  or  a  Becker  naevus  (brown 
spots  on  the  sk in  wi th  ha i rs  coming out ) .  These  dermatoses  can  coexis t  a t  
the  same  t ime  in  the  same  pa t i en t  
 
7.4  Local ized  sc leroderma therapy 
 
The  t rea tment  i s  symptomat ic .  Each  a f fec t  t rea ted  separa te ly .  
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8.  Systemic  sc leros is  
 
8.1  Cl inical  features  
 
The onse t  i s  usua l ly  fas te r  than  the  one  seen  in  pa t ien ts  wi th  loca l ized  
sc le roderma.  The  pa t ien t  i s  a  female  in  the  age  of  30-50 .  The  pace  a t  which  
the  d i sease  progresses  i s  usua l ly  fas te r  as  wel l ,  75% or  more  of  these  
pa t ien ts  show the  presence  of  Raynaud’s  phenomenon and i t  i s  of ten  the  
f i r s t  symptom of  SSc .  Raynaud’s  phenomenon can  precede  the  d i sease  f rom 
a  couple  of  weeks  unt i l  a  couple  of  years .  A shor t  in te rva l  be tween the  f i r s t  
s igns  of  Raynaud´s  phenomenon unt i l  the  f i r s t  s igns  of  sc leros is  i s  a  bad  
prognos t ic  s ign .  The  f i r s t  s igns  for  the  pa t ien ts  i s  o f ten  when the  hands  and  
face  become f lu f fy  (edematous)  and  s t i f f  in  the  morning  ( 8 6 )  .  On 
examinat ion ,  the  f ind ings  of  sk in  puf fy  or  tau t  i s  normal .  Fur ther  
inves t iga t ions  show in  most  cases  esophageal  hypomot i l i ty  and  res t r ic t ive  
pulmonary  abnormal i t ies .  However  SSc may involve  a l l  connect ive  t i ssue  
organs ,  though  some represen ts  main  ta rge t s  o f  the  d i sease  such  as  the  sk in ,  
the  gas t ro in tes t ina l  t rac t ,  the  hear t ,  the  lungs  and  the  k idneys .  
 
8.1 .1  Skin  involvement  
 
As  m ent ioned above skin  th ickening in  SSc wi l l  a lways  begin  in  the  f ingers .  
I f  a  pa t ien t  has  s ign i f ican t  th icken ing  of  sk in  on  the  fo rearms ,  t runk ,  o r  l egs  
wi thout  involvement  of  the  f ingers  i t  i s  l ike ly  a  sc leroderma l ike  d isorder .  
This  edematous  phase  las t s  for  a  var iab le  amount  of  t ime and can  eas i ly  be  
confused  wi th  severe  synovi t i s  ( 2 6 )  .  At  some t ime th is  puff iness  turns  in to  
sk in  th ickening ,  which  progresses  up  the  ex t remi t ies  and  then  involves  the  
t runk .  Mos t  p rogress ion  of  sk in  th icken ing  occurs  in  the  f i r s t  3  or  4  years  of  
the  i l lness .  The  d iagnos t ic  means  of  Reynaud’s  phenomenon i s  pure ly  
c l inical  ( 8 6 )  ,  in i t ia ted  by  co ld  i t  s ta r t s  wi th  a  bru ta l  d rop  (syncopale) ,  one  or  
severa l  f ingers  tu rn  whi te  ,  co ld  and  insens i t ive .  This  phase  then  changes  
in to  a  phase  of  suf foca t ion ,  shor tness  o f  a i r  (asphyx ia )  wi th in  only  a  couple  
o f  minu tes  ( 6 3 , 8 6 )  .  The  f ingers  tu rn  cyanot ic ,  (b lue  in  co lors  due  to  the  
lowered  oxygen  uptake  of  the  hemoglobin)  and  pa infu l ,  then  f ina l ly  red  as  
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recovery  occurs .  The  dura t ion  of  the  c r i ses  var ies  f rom pat ien t  to  pa t ien t .  
Wi th  t ime  these  c r i ses  o f  Reynaud’s  phenomenon a re  eas ie r  s ta r ted  and  
sc le rodac ty l ie  ( sc le ros i s  o f  the  f ingers )  t akes  i t s  p lace .  Rapid  deve lopment  
o f  hand  swel l ing  and  sk in  t igh ten ing  of ten  lead  to  severe  f lex ion  con trac tors  
wi th  c law l ike  hands  as  a  resu l t ,  g iv ing  deformi t ies  and  ser ious  d i sab i l i ty .  
The  sk in  ge t s  mummif ied ,  the  face  express ion less .  The  mimic  ges tures  a re  
wiped  away and  d isp laced  by  a  smooth  lea ther  l ike  sk in .  Subcutaneous  
ca lc inos i s  occurs  in  about  20% of  the  SSc  pa t ien ts ,  i t  i s  re la ted  to  d isease  
dura t ion  and  increases  wi th  t ime.  This  ca lc inos is  def ines  the  syndrome of  
Thib ierge  and  Weissenbach ,  la te r  ca l led  the  CREST syndrome.  
This  syndrome is  essent ia l ly  seen  on  the  legs  and  f ingers ,  forming nodules 
or  pa lpable  or  even  v is ib le  masses .  This  i s  due  to  the  loca l  i schemic  
condi t ions .  Ulcera t ions  can  occur  secondary  to  vascular  insuf f ic iency ,  
subcutaneous  ca lc i f ica t ions .  These  u lcera t ions  d isp lay  no  hea l ing  and  are  
very  pa infu l  to  the  pa t ien t .  
Other  sk in  mani fes ta t ions  inc lude  prur i tus ,  sk in  dryness ,  ha i r  loss ,  p igment  
changes  and  te langiec tas ias .  Te langiec tas ia  has  been  success fu l ly  t rea ted  
wi th  surg ica l  laser ,  but  they  are  l ike ly  to  reoccur .  P igment  changes  can  be  
e i ther  hypo -  or  hyperpigmenta t ion .  Telangiec tas ia  i s  f requent  in  a l l  fo rms  of  
SSc ,  i t  deve lops  pr imar i ly  in  the  face  and  ex t remi t ies .  Of ten  the  prur i tus  i s  
severe  and  bo thersome to  the  pa t ien t ,  a  var ie ty  of  o in tments  and  
an t ih i s tamines  can  be  t r i ed  bu t  ra re ly  he lp .  Prur i tus  normal ly  improves  with  
t ime .  
The  phenomenon of  sc le rodac ty ly  d i sab les  the  pa t ien t .  The  f ingers  swel l  and  
cannot  be  ben t .  On the  pha langes ,  the  sk in  shr inks  and  seems  to  adhere  to  
the  bone .  This  i r revers ib le  d i sab i l i ty  can  a l so  be  seen  in  the  fee t .  
 
8.1 .2  Gastrointest inal  involvement  
 
Next  a f te r  cu taneous  les ions ,  gas t ro in tes t ina l  dysfunct ion  i s  the  next  most  
common fea ture  of  SSc .  Dysmot i l i ty  of  the  lower  two th i rds  of  the  
esophagus  i s  p resen t  in  over  80% of  the  pa t ien ts .  I t  resu l t s  f rom weakness  of   
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esophageal  smooth  musc le ,  a t  leas t  ha l f  of  them being  c l in ica l ly  
symptomat ic  wi th  re t ros te rna l  burn ing  ( 6 1 )  .  Ref lux  of  gas t r ic  contents  in to  
the  d is ta l  esophagus  i s  common ( 6 8 )  .  Esophageal  involvement  can  be  
d iagnosed by  c ineradiography ( 4 )  .  Pro ton  pump inhib i tors  can  decrease the 
e f fec t  o f  th i s  p rob lem.   
 
Smal l  in tes t ine  mot i l i ty  i s  very  f requent  in  pa t ien ts  wi th  SSc ,  40% have  
some k ind  of  abnormal i ty  ( 1 3 , 1 6 ) .  Hypomot i l i ty  of  the  duodenum resu l t s  in  
pos tprandia l  abdominal  pa in ,  b loa t ing  and vomit ing .  This  i s  s imi lar  to  the  
c h anges  seen  in  the  smal l  in tes t ine  lead ing  to  d ia r rhea  and  weight  loss .  The  
smal l  bowel  hypomot i l i ty  resul t s  in  bacter ia l  overgrowth ( 2 7 , 8 0 )  and 
in ter ference  wi th  fa t  absorpt ion ,  which  leads  to  in termi t ten t  per iods  of  
abdominal  d is ten t ion  and vomit ing .  Ant ib io t ic  t rea tment  can  prove  he lpfu l .  
The  colon hypomot i l i ty  leads  to  severe  obs t i rpa t ion .  Muscular  loss  of  the  
rec ta l  musc le  may lead  to  incont inence  and  rec ta l  pro lapsed ,  both  very  
bo thersome for  the  pa t ien t .  
 
8 .1 .3  Mucoske le ta l  involvement  
 
Pa t ien ts  of ten  suf fer  f rom polyar thra lg ias  and  morning  s t i f fness  in  both  
smal l  as  wel l  as  l a rge  jo in t s  ( 8 6 )  .  SSc  pa t ien ts  o f ten  suf fe r  f rom a  prominent  
polyar t r i t i s  ( in f lammat ion  of  the  jo in ts )  and  a lg ias  (of ten  burn ing  and  
pa infu l  sensa t ion ,  due  to  psychologica l  and  in f lammatory  reasons)  ear ly  in  
the i r  i l lness  ( 1 1 )  .   
The  mos t  common form of  myopathy  (muscular  a f fec t ions)  can  be  seen  in  
80% of  the  cases ,  and  i s  charac te r ized  by  an  indolen t  chronic  myopathy  
which  c rea te  musc le  weakness .  This  myopathy  which  pers i s t  fo r  years  i s  
normal ly  not  t rea tab le  ne i ther  wi th  g lucocor t ico id  nor  wi th  s te ro ids  ( 4 4 )  .   
La te  in  the  d i sease ,  a  resorp t ion  in  the  end  of  the  d i s ta l  pha langes  of  the  
f ingers  can  occur  as  resu l t  o f  lack  of  vascular  supply .  Resorp t ions  of  
d i f fe ren t  sor t s  can  a l so  in  ra re  cases  be  seen  in  the  mandib le .  
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8.1 .4  Pulmonary  involvement  
 
Involvement  o f  the  lungs  i s  the  four th  mos t  common organ  involvement  seen  
in  SSc  pa t ien t s  ( 4 4 )  .  Pu lmonary  in te rs t i t i a l  f ib ros i s  has  though become the  
mos t  impor tan t  dea th  cause  s ince  rena l  c r i s i s  has  become a  t rea tab le  
p rob lem ( 4 4 )  .  In  pa t ien ts  tha t  develop  ser ious  pulmonary  damages  the  
grea tes t  amount  o f  damage  can  usua l ly  be  seen  in  the  f i r s t  f ive  years  o f  
i l lness .  
The  pu lmonary  involvement  i s  c l in ica l ly  def ined  by  the  presence  of  b ila tera l  
bas i la r  in te rs t i t i a l  f ib ros is  on  the  rad iographic  image ,  p leur i t i s ,  pu lmonary  
hyper tens ion  and or  reduced d i f fus ion  capaci ty  for  carbonmonoxide .  The  
two most  f requent  abnormal i t i es  tha t  deve lop  in  pa t ien ts  wi th  SSc  a re  
d i f fuse  in ters t i t ia l  pu lmonary  f ibros is  and  pulmonary  vascular  d isease  wi th  
media l  hyper t rophy and  in tes t ina l  p ro l i fe ra t ion  in  the  pulmonary  a r te r io les  
( 3 , 7 0 , 7 9 , 8 0 , 8 4 , 9 3 , 9 9 ) .  The  development  of  vascular  or  i so la ted  lung hyper tens ion  
due  to  lowered  d i f fus ing  capaci ty  of  carbon -  monoxid e  i s  the  most  deadly  
compl ica t ions  known in  SSc  ( 7 0 , 7 9 , 8 0 , 8 4 , 9 3 , 9 9 )  .  
Trea tment  wi th  poten t  vasodi la tors  and  lung  t ransplan ts  g ive  some hope  to  
prev ious ly  to ta l ly  unt rea tab le  d isorders .  
The  mos t  common abnormal i t i es  a re  charac te r ized  by  res t r ic t ive  defec t  wi th  
decreased  lung  volumes  and  depressed  d i f fus ion  capac i ty  in  50-73% of  the  
cases  ( 4 9 ) .  
 
8 .1 .5  Cardiac  involvement  
 
Per icard ia l  d i sease  a t tends  a re  usua l ly  c l in ica l ly  s i len t .  The  preva lence  of  
these  per icard ia l  involvement ’s  has  been  descr ibed  in  the  l i t e ra ture  of  
c l in ica l  s tud ies  to  be  5-16%.  ( 3 )  At  au topsy  the  p reva lence  has  been  found  to  
be  h igher ,  33-72% are  the  numbers  proposed  ( 5 , 1 6 , 6 7 , 7 9 )  .  Per icard ia l  
involvement  in  SSc  pa t ien ts  can  be  subdiv ided  in to  to  c l in ica l  forms .  E i ther  
a  s low onse t  o f  dyspnea  wi th  per icard ia l  e f fus ion  of  var ious  degree  ( 6 9 ) ,  or  
as  seen  more  se ldomly  an  acu te  form wi th  p leur ic  pa in ,  fever  and  per icard ia l  
rub  ( 5 4 )  .  
 24
Myocardia l  involvement  i s  seen  in  50% of  au topsy  mater ia l ( 6 ) .  The  c l in ica l  
symptoms are  very  non -speci f ic  but  when i t  does  occur ,  i t  has  a  bad  
prognos t ic  ( 5 9 ) .The  involvement  shown are  non -symptomat ic  le f t  vent r icu lar  
dysfunct ion ,  conduct ion  defec ts ,  a ry thmia .  Pa tchy  rep lacement  of  the  
myocard ium and the  conduct ion  sys tem by f ibrous  t i ssue  occur  in  most  
pa t ien ts  ( 7 , 1 6 ,  2 3 , 2 5 , 4 3 , 6 7 )  .  
 
8 .1 .6  Renal  invo lvement  
 
Unt i l  recent ly  rena l  involvement  cons t i tu ted  the  most  deadly  compl ica t ion  
of  sys temic  sc le ros i s  ( 5 9 )  .  But  wi th  toady’s  use  of  angio tens in  conver t ing  
enzyme (ACE)  inh ib i tors ,  i t  i s  now a  t rea tab le  mal func t ion  ( 9 2 , 9 5 )  .  Pat ients  
tha t  wi th in  5  years  o f  i l lness  shows  symptoms  and  hav ing  rap id  p rogress ion  
a re  a t  h ighes t  r i sk  for  deve lop ing  rena l  assoc ia ted  problems .  Rena l  
insuf f ic iency  i s  a lways  an  acute  event  occur ing  wi thout  warn ing .  
Captopr i l ,  an  ACE-inhibi tor ,  is  the  d rug  of  f i r s t  hand  cho ice  ( 8 2 , 9 2 )   .  
 
8.1 .7  Other  organs  
 
Other  common fea tures  of  the  mani fes ta t ions  of  SSc  a re  dry  eyes  and  dry  
mouth .  Paro t id i s  g land  en largement  and  S jögren`s  syndrome wi l l  be  fur ther  
d i scussed  in  Chapter  9 .2 .2  Male  impotence  and  l ib ido  are  a lso  repor ted .  ( 1 7 )    
 
 
8.2  His topathology 
 
The h is topa thology  does  no t  d i f fe r  SSc  f rom loca l ized  sc le roderma.  The  
d i f fe rence  i s  d rawn by  the  involvement  of  in te rna l  o rgans .  However ,  in  ear ly  
les ions  of  SSc  the  in f lammatory  reac t ion  i s  l ess  pronounced ,  on ly  a  mi ld  
in f lammatory  in f i l t ra te  i s  p resen t .  But  in  cont ras t  in  the  la te  s tage ,  SSc  
shows more  vascular  changes ,  par t icu la r ly  in  the  subcut i s .  These  changes  
a re  pauc i ty  of  b lood  vesse ls ,  th ickening  of  the i r  wal l s ,  and  nar rowing  of  the  
lumen.  Aggrega tes  o f  ca lc ium may a l so  be  presen t  wi th in  the  sc le ro t ic  
co l lagen  of  the  subcut i s  t i s sue  ( 8 1 )  
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8 .3  Treatment  
 
Al though numerous  pharmacologica l  agents  have  been  proposed  in  tes t s  o f  
t rea tment  of  SSc ,  no  one  has  c lear ly  showed good resu l t s .  D’Angelo ,  l i s t s  
these  d i f fe ren t  pharmaceut ica l  d rugs  which  have  approved  e f fec t ive  in  
d i f fe rent  s tudies ,  no  major  changes  in  therapy has  been  sugges ted  s ince  then  
(Tab.4)  ( 1 6 )  .  
Severa l  vasoac t ive  agen ts  have  been  used ,  espec ia l ly  in  pa t ien t s  wi th  LSSc  
and  Raynaud’s  phenomenon.  Immunosuppress ive  agents  have  been  t r ied  ou t  
as  wel l .  No cure  ex is t  a t  p resen t  bu t  e f fec t ive  t rea tment  eases  the  symptoms.  
The  acute  myosi t i s  i s  sys temic  sc le ros is  pa t ien ts  a re  usua l ly  respons ive  to  
g lucocor t ico id  t rea tment ,  but  once  the  chronic  indolen t  myopathy  i s  p resent  
i t  has  no  longer  an  e f fec t .  Al though  a  vas t  amount  o f  d rugs  have  been  
sugges ted  there  i s  s t i l l  no  drug  ava i lab le  which  a l te rs  the  course  of  the  
i l lness .  
T a b l e .  4  P h a r m a c e u t i c a l  d r u g s  t e s t e d  i n  S S c .  A d a p t e d  f r o m  D ’ A n g e l o  ( 1 6 )  .  
 
A n t i- h y p e r t e n s i v e  a g e n t s   E n z y m e s  
Reserp ine      p a n c r e a s  c o l l a g e n a s e  
Alpha - m e t h y l d o p a ( A l d o m e t ® )    urok inase  
G u a n e t h e d i n e     hya luron idase  
P h e n o x y b e n z a m i n e  ( d i b e n z y l i n e )  
T o l a z o l i n e  ( p r i s c o l i n e , p r i s c o l )   L a t h y r o g e n s  
H y d r a l a z i n e  ( a p r e s o l i n e )    D - pen ic i l l amine  
      N - aminoace ton i t r i l e  
      B -aminoprop ion i t r i l e  
H o r m o n e s  
C o r t i c o s t e r o i d s  
R e l a x i n      M i s c e l l a n e o u s  
P r o g e s t i n s  ( n o r e t h i s t e r o n e  a c e t o n e  c o l c h i c i n e  
  h y d r o x i p r o g e s t o r o n e  c a p r o n a t e )  E p s i l o n  a m i n o c a p o r i c  a c i d  
Sod ium dex tro thyrox ine    D imethy l su lphox ide  
C a l c i t o n i n      D i s o d i u m  e d e t a t e  ( E D T A )  
S t i l b o e s t r o l  d e r i v a t e s   D e x t r a n  4 0  
S t a n z o l o l      P r o b e n e c i d  
      M e t r o n i d a z o l e  ( F l a g y l ® )  
I m m u n o s u p p r e s i v e  a g e n t s  6 - Azaur id ine  t r iace ta te  
Azath iopr ine  ( Imure l )    Hepar ine  
6 - Mercaptopur ine     Fac tor  VII I I 
C y c l o p h o s p ha m i d e     G r i s e o f u l v i n  
C l o r a m b u c i l  ( L e u k e r a n ® )  Su lphasa laz ine  
M e l p h a l a n  ( A l k e r a n ® )   P r o c a i n e / L i g n o c a i n e  ( X y l o c a i n e ® )  
M e t h o t r e x a t e     N i c o t i n  a c i d  
      X a n t h i n o l  n i c o t i n a t e  
A n t i- i n f l a m m a t o r y  a g e n t s  
S a l i c y l a t e s  
P o t a s s i u m  p- aminobenzoate  
4 -a m i n o q u i n o l i n e s  
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9 . Orofac ia l  manifes tat ions  of  systemic  sc leros is  
 
9.1 Introduct ion  
 
As descr ibed  in  previous  chapters ,  SSc  i s  a  wel l-known d isease  to  genera l  
medica l  doc tors  and  to  in te rna l  medic ine  spec ia l i s t s .  I t s  o ra l  and  fac ia l  
mani fes ta t ions  a re  less  known.  That  i s  a l so  the  reason  why ra ther  l i t t l e  
has  been  wr i t ten  and  publ i shed  dea l ing  wi th  the  ora l  mani fes ta t ions .  A 
second  reason  for  th i s  may  a l so  be  tha t  these  mani fes ta t ions  occur  ra ther  
la te  in  the  process  of  the  d i sease ,  and  next  to  the  problems caused  to  the  
p a t ien t ’s  genera l  condi t ion  the  ora l  manifes ta t ions  are  not  l i fe  
threa ten ing .  Natura l ly  the  ra r i ty  of  the  SSc  a lso  hampers  fur ther  research .  
The  orofac ia l  manifes ta t ions  are  of ten  very  speci f ic  and are  of ten  
charac te r ized  by  os teo lys i s  o f  the  mandibular  ramu s .  This  os teo lys is  was  
f i r s t  descr ibed  by  Taveras  in  1959,  and  has  been  repor ted  in  severa l  
publ ica t ions  a f te r  ( 1 9 , 3 1 , 6 2 , 6 3 , 6 4 , 6 5 , 7 1 , 9 8 )  .  Even though the  ske le ta l  
resorb t ion  i s  the  most  es tab l i shed  s tomato logica l  pa thology  seen  in  SSc  
pa t ien t s ,  o ther  a f fec t ions  seem to  be  more  bo thersome to  the  pa t ien t  
( 2 , 3 1 , 1 0 1 )  .  The  mos t  symptomat ic  problems seems to  be  such  as  xeros tomia  
or  micros tomia .  Many pa t ien ts  have  in  in te rv iews  sa id  to  have  been  
re fused  denta l  ca re  due  to  the  l imi ted  moth  opening  ab i l i t i es .  
The  fo l lowing chapters  wi l l  d iscuss  documented  pa thologies  in  the  
maxi l lofac ia l  a rea  in  pa t ien ts  wi th  SSc ,  the i r  e f fec ts  on  the  pa t ien t  and  
appropr ia te  management .  Al l  a r t ic les  tha t  a re  rev iewed in  th is  chapter  has  
based  the i r  research  on  pa t ien ts  who fu l f i l led  the  d iagnos t ic  c r i t e r ia ’s  for  
sc le roderma ( 8 7 )  accord ing  to  the  subcommit tee  for  sc le roderma. 
 
9.2 Cl inical  manifestat ions  
This  chapter  wi l l  p resent  the  ora l  mani fes ta t ions  in  the  fo l lowing  order : 
-  Micros tomia  
-  Sa l ivary  g lands ,  S jögren`s  syndrome and  xeros tom ia,   
-  Per iodonta l  d i seases  
-  Denta l  d i sease  
-  Mucosa l  and  sk in  d i sease  
-  Osseous  resorp t ion   
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9 .2 .1 Microstomia   
 
Limi ted  mouth  opening  or  micros tomia  i s  a  wel l  documented  e f fec t  o f  the  
sc leros is  of  the  fac ia l  sk in  in  pa t ients  wi th  SSc.  As  descr ibed in  chapter  
8 .1 .2 ,  th i s  sk in  sc le ros is  leads  to  a  mummif ied  fac ia l  sk in  wi th  an  
express ionless  face .  The  e las t ic i ty  of  the  fac ia l  sk in  ge ts  rep laced  by  a  
smooth  lea ther  appearance  wi th  res t r ic ted  mouth  opening  ( 1 9 , 6 3 , 8 2 )  .  
Th is  l imi ta t ion  i s  seen  in  be tween  68-100% of  the  d iagnosed  SSc  pa t ien ts .  
Th is  change  in  per io ra l  t i s sue  of ten  reduces  the  range  of  mot ion  of  the  
mandib le  and  hamper  in tuba t ion ,  mas t ica t ion ,  speech  and  ora l  hygiene  
and ,  as  ment ioned  above ,  denta l  t rea tment .   
This  change  in  ora l  aper ture  of  course  has  p len ty  o f  phys ic  socia l  e f fec ts .  
The  d i f f icul t ies  in  keeping a  good ora l  hygiene  and the  fo l lowing 
d i f f icu l ty  to  undergo  necessary  denta l  t rea tment  has  dramat ic  e f fec t s .  
Severa l  s tudies  have  been  publ i shed  about  th i s  spec i f ic  symptom and 
sugges t ions  o f  bo th  surg ica l  and  non  surg ica l  t rea tments  have  been  made .  
Despi te  th is ,  the  problem remains  one  of  the  most  d i f f icu l t  ones  in  ora l  
management  o f  SSc  pa t ien t s .  
 
Mouth  opening capaci ty  i s  measured  in  the  fo l lowing ways ,  according  to  
Wood e t  a l  ( 9 8 )   :  
a .  In tercommissura l  d i s tance .  I t ’ s  measured  wi th  the  tee th  in  occ lus ion  
and  reg is t ra t ion  of  the  d i s tance  in  be tween  a  po in t  a  a long  the  vermi l ion  
border  o f  the  lower  l ip  f rom one  commissure  to  the  o ther .  
b . Max imum ora l  aper ture .  Measur ing  the  d is tance  be tween the  lower  
and  upper  l ips  vermi l ion  l ine  whi le  the  pa t ien t  opens  up  as  wide ly  as  
poss ib le .  
c .  In ter inc isa l  d i s tance .  Wi th  the  tee th  in  maximal  in te rcuspa t ion ,  a  
mark  i s  made  on  the  lower  inc i sors  to  reg i s te r  the  overb i te ,  then  the  
mouth  i s  opened  maximal ly  and  the  d i s t ance  be tween  the  mark  and  the  
upper  inc i sa l  edge  i s  measured .  
 
Maximal  ora l  aper ture  may range  in  hea l thy  subjec ts ,  f rom 36  to  77mm 
wi th  the  mean  va lue  wi th in  50  to  60  mm normal  range .  
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Surgica l  t rea tments  has  been  proposed  and  t r ied  wi th  var ious  resu l t s .  
Surg ica l ly  the  method  i s   re la t ive ly  s imple .  The  idea  i s  to  de tach  the  
f ib ro t ic  f ibers  and  rega in  a  cer ta in  e las t ic i ty .  Long te rm the  procedure  has  
to  be  redone  because  o f  the  ongoing  f ib ros i s  o f  the  t i s sue  ( 4 7 )  .  
Nayor  e t  a l  ( 6 6 )  publ i shed  pos i t ive  resu l t s f rom a  non surgica l  t rea tment  
s tudy .  The  method  was  s imple  and  inc luded  mouth  s t re tch ing  and  
gymnas t ics  wi th  f ingers  and  a  tongue  depressor .  Al l  o f  the  pa t ien ts  in  the  
s tudy improved the i r  mouth  opening  abi l i t ies .  This  can  be  seen  as  an  easy  
non  aggress ive  t rea tment  and  should  be  f i r s t  hand  choice  in  the  t rea tment  
o f  micros tomia .  Drugs  such  as  non  s te ro id  in f lammatory  subs tances  can  be  
usefu l  in  p rov id ing  symptomat ic  pa in  cont ro l .  
 
9 .2 .2 Sal ivary  g lands ,  Sjögren’s  syndrome and xerostomia ,   
 
Mouth  dryness  is  sub jec t ive ly  one  of  the  mos t  t roublesome a t ta in t s  in  the  
fac ia l  reg ion  of  SSc .  Ora l  xeros tomia  i s  f requent ly  found  in  pa t ien ts  wi th  
SSc ,  i t ’ s  found  in  about  70% of  the  SSc  sub jec t s  versus  33% of  the  
con t ro l  g roup  ( 9 8 ) .  Decreased  sa l ivary  f low can  crea te  problems for  
pa t ients  who are  complete ly  or  par t ia l ly  edentulous .  The abi l i ty  to  wear  
removable  pros thes i s  may  be  compromised  because  of  xeros tomia .  There  
i s  a l so  an  increased  d i f f icu l ty  in  fabr ica t ing  the  removable  pros thes is  due  
to  bo th  the  xeros tomia  and  micros tomia .  
Candida  a lb icans  can  a lso  become an  oppor tunis t ic  organism wi th  or  
wi thout  the  presence  of  a  pros thes i s  ( 6 3 )  .  Ora l  candidos is  can  be  long and 
d i f f icu l t  to  handle .   
S jögren’s  syndrome i s  an  au to immune d isease  of  the  exocr ine  g lands  tha t  
t ends  to  pr imar i ly  involve  the  sa l ivary  and lacrymal  g lands .  Therefore  the  
mos t  common mani fes ta t ions  a re  dry  eyes ,  d ry  mouth  and  g landular  
swel l ing  ( 2 1 , 6 2 )  .  S jögren’s  syndrome occurs  in  a  p r imary  and  secondary  
forms .  Pr imary  S jögren ' s  syndrome i s  d iagnosed  when a  col lagen -vascular  
d isease  i s  absent ,  and  i s  charac ter ized  by  a  nodular  lymphocyte  inf i l t ra te   
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the  syn thes i s  o f  IgM is  normal ly  cons idered  as  a  s ign  of  the  S jögren ' s  
syndrome ( 3 7 )  .  Secondary  Sjögren ' s  syndrome occurs  in  pa t ien ts  wi th  
sys temic  sc le ros is  and a lso  rheumatoid  ar thr i t i s ,  lupus  ery thematosus  and 
in f lammatory  myopathy .  Sa l ivary  g land  hypofunc t ion  occur red  in  14  of  32  
pat ients  wi th  SSc s tudied  by Nagy e t  a l  ( 6 2 )  and f requent ly  corre la ted  wi th  
kera toconjnc t iv i t i s  s icca .  The  paro t id  g land  i s  o f ten  seen  to  be  swol len  in  
sys temic  sc le ros is  pa t ien ts .  Trea tment  for  xeros tomia  inc ludes  a r t i f ic ia l  
sa l iva ,  sugar  f ree  chewing gums and per fec t  ora l  hygiene .  Pr inc ipa l ly  the  
idea  i s  to  e i ther  increase  the  decreased  sa l ivary  f low or  to  cons t i tu te  
sa l iva  b y  ar t i f ic ia l  f lu ids .  Subs tances  as  p laqueni l  and 
hydroxychloroquine  su l fa te  i s  sa id  to  have  a  pos i t ive  e f fec t  ( 6 3 )  .Dryness  
and cracking  of  the  l ips  a re  t rea ted  wi th  regular  appl ica t ions  of  pe to leum -
based  compounds .  Drugs  g iv ing  addi t iona l  xeros tomia  e f fec t  should  be  
avoided  such  as  an t i-  h is tamines ,  an t i spasmodics ,  and  t r icyc le  
an t idepressants .  Pa t ien ts  should  car ry  water  wi th  them and avoid  dry  
foods ,  a lcohol  and  tobacco .  Ora l  cor t icos te ro ids  a re  no t  be l ieved  to  have  
any  ef fec t  and  should  therefore  be  avo ided ( 3 3 )  .  P i locarpine  HC1 is  a  
parasympathomimet ic  drug tha t  funct ions  pr imar i ly  as  a  muscar in ic -
chol inerg ic  agonis t  wi th  mi ld   be ta -adrenergic  s t imula tory  proper t ies .  
P i locarp ine  increases  sa l ivary  output  and  i s  e f fec t ive  in  re l iev ing  ora l  
d ryness .  
 
9 .2 .2 P e riodonta l  d i sease  
 
The above  ment ioned micros tomia  and xeros tomia  of ten  resul t  in  an  
e leva ted  p laque  index .  This  e leva ted  p laque  index  of  course  resu l t ing  in  
g ingival  inf lammat ion ,  g ingiv i t i s .  Accordingly  g ingival  and even mobi l i ty  
indexes  has  shown s ign i f ican t ly  h igher  in  pa t ien t s  wi th  SSc  ( 9 8 )  .  I t  i s  
be l ieved  tha t  the  decreased  vascular i ty  and  t i s sue  i schemia  may cause  the  
increased  per iodonta l  d i sease  and  fo l lowing  tooth  mobi l i ty .  Pa t ien ts  of ten  
show s igns  of  g ing iva l  recess ion  and  s t r ipp ing  of  the  bucca l  a t tached 
g ing iva l  t i s sues  ( 5 1 , 6 3 )  .  Even  the  wid th  of  the  per iodonta l  l igament  i s  
s igni f icant ly  increased  in  the  SSc pa t ients .  This  i s  a l so  a  poss ib le  fac tor  
behind  the  increased  too th  mobi l i ty .  A cor re la t ion  in  be tween  the  wid th  of  
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the  per iodonta l  l igam ents  and  the  number  of  o rgans  involved  by  the  
f ib ros i s  has  been  descr ibed ,  bu t  ne i the r  age  o f  the  pa t ien t  nor  dura t ion  o f  
the  d i sease  seem to  have  an  e f fec t  on  the  wid th  of  the  l igaments .  Pos te r io r  
tee th  though showing more  involvement  than  anter ior  tee th  ( 3 , 8 , 1 0 , 1 9 , 6 2 )  . 
Subsequent ly  the  sever i ty  o f  the  d i sease  seems  to  be  de te rmine  the  
per iodonta l  involvement .  
Pr imary  t rea tment  o f  the  per iodonta l  d i sease  o f  pa t ien t s  wi th  SSc  does  no t  
d i f fe r  f rom normal  per iodonta l  therapy .  This  sugges t ing  improving  p laque 
cont ro l  wi th  in t radenta l  c leaning  as  f i r s t  s tep .  Profess iona l  c leaning  of  
sup ra -and -subgingiva l  roo t  sur faces  and  hereby  e l imina t ing  the  b leed ing  
on  probing ,  which  i s  the  c l in ica l  s ign  of  an  on  going  per iodonta l  i l lness .  
Bes t  resu l t s  a re  na tura l ly  ob ta ined  wi th  prophylac t ic  measures .  
 
9 .2 .4 Increased frequency of  decayed miss ing  and f i l led  teeth  
 
The l imi ted  mouth  aper ture  due  to  the  f ibros i s  of  the  fac ia l  sk in  leads  to  
increased  amount  of  den ta l  p laque  in  the  ora l  cav i ty  spec ia l ly  a round the  
tee th  and  on  the  back  of  the  tongue .    
Human sa l iva  has  many func t ions  of  which  the  e l imina t ion  of  food  res t s  
and  denta l  p laque  i s  one .  Sa l iva’s  buf fer  capac i t ies ,  tha t  i s  increas ing  the  
ora l  pH “buf fe r ing”  and  therefore  decreas ing  the  ac id i ty  a f te r  food  in take  
i s  ano ther .  The  denta l  p laque  o lder  than  48  hours  changes  i t s  microf lora  
f rom aerobe  to  mainly  anaerobe  bac ter ia ’s .  These  bac ter ia ’s  of  which  
St rep tococcus  mutans  p lay  an  impor tan t  ro le  can  fe rment  even  in  low pH 
envi ronment ,  thus  c rea t ing  an  a l l  t ime low pH.  The  denta l  crown enamel  
s ta r t s  to  d isso lve  i t se l f  in  pH lower  than  5 ,2  and  the  denta l  root  sur face  
has  i t s  c r i t i ca l  pH a l ready  a t  6 ,7  pH.  
The  tongue  which  of ten  shows  d imin ished  mobi l i ty  due  to  f ib ro t ic  changes  
loses  i t s  ab i l i ty  of  do ing  mechanica l  c leans ing  of  den ta l  p laque .  Due to  
dysphagia  proper  nut r i t ion  can  be  imposs ib le  to  achieve .  In  conjunct ion  
wi th  xeros tomia  i t s  an  in i t i a t ing  po in t  o f  the  degenera t ive  process  wi th  
increased  car ies  and  g ingiva l  problem.  The  xeros tomia ,  the  micros tomia  
and  the  tongue  immobil i ty  leads  to  dras t ica l ly  h igher  car ies  r i sk .  This  
increased  car ies  r i sk  subsequent ly  leads  to  more  f i l l ed  tee th  sur faces .  The  
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l imi ted  mouth  aper ture  l imi ts  the  poss ib i l i ty  to  ge t  appropr ia te  
conserva tory  denta l  care ,  leading  f requent ly  to  dras t ica l ly  te rapheut ic  
measure  such  as  too th  ex t rac t ion  ins tead  of  conserva t ion .  Fur ther  on  the  
problem pers is t s  wi th  the  d i f f icu l t ies  in  rep lac ing  miss ing  tee th  even wi th  
normal ly  s imple  removable  pros the t ics .  
Pr imary  t rea tment  i s  convent ional  car ies  prevent ion .  Per fec t  denta l  
hygiene  surveyed by  profess ionals .  An increase  in  sa l iva t ion  (chap  9 .2 .2)  
Loca l  F luor  t rea tment  in  of f ice  and  a t  home wi th  cus tom made  f luora t ion  
t rays  can  reduce  the  car ies  r i sk ,  these  should  be  fabr ica ted  a l ready in  the  
in i t ia l  t rea tment  p lan  face .  Die te t ic  advises  excluding too  f requent  food 
in takes ,  sugar  and res t r ic t ion  in  ac id  food in take .  Res tora t ions  wi th  g lass  
ionomer  wi th  car ios ta t ic  p roper t ies  can  be  usefu l .  The  use  of  
ch lorhexid ine  g luconate  r inses  can  be  usefu l  for  pa t ien ts  wi th  g ingiva l 
inf lammat ion .  Mot iva t ion  remains  the  most  impor tant  tool  in  the  
t rea tment .   
Denta l  implan ts  have  been  t r ied  ou t  as  rep lacements  for  miss ing  tee th ,  
th is  t rea tment  i s  a l so  very  l imi ted  due  to  the  micros tomia  and the  changes  
in  the  bone  qua l i ty  and  quant i ty  ( 6 3 .  
 
9 .2 .5 Mucosal  and skin  changes  
 
Oral  candidos is  i s  a  f requent  oppor tunis t ic  microorganism in  pa t ien ts  wi th  
SSc .  I t  i s  be l ieved  to  be  due  to  the  esophageal  dysmot i l i ty  ( 6 3 )  ,  but  i t  i s  
more  probable  favored  to  xeros tomia  and  na tura l ly  by  removable  
pros thes is .  30-40% of  the  SSc  pa t ien ts  shows micros tomia  wi th  changes  in  
the  pe r io ra l  sk in  ( 1 9 ) .  The  changes  seen  are  cons t r ic ted  t i ssue  g iv ing  lab ia l  
rhagades .  Typica l  face  charac ter i s t ics  a re  sc lero t ic  sk in  in  the  pa lpebra l ,  
ch in  and  upper  l ip  reg ion ,  and  a  th in  f ine  nose .  Te langiec tas ia  i s  of ten  up  
to  56% ( 6 2 )  seen  on  bo th  l ips  and  on  the  tongue .  A no tab le  decrease  in  
tongue  s ize  wi th  an  accompanying  l imi ta t ion  of  speech  and  deglu t i t ion  i s  
seen  in  25% of  the  pa t ien t s  ( 6 5 )  o f ten  g iv ing  a  re t rognate  prof i le .  When 
involved  the  ora l  mucosa  of ten  becomes  r ig id ,  th in ,  and  may be  tender  to  
pa lpa t ion .  
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Trea tment  of  ora l  candidos is  in fec t ion  can  be  ra ther  cha l lenging ,  
regard less  o f  the  usage  of  removable  pros thes i s  o r  no t .  The  t rad i t iona l  
t rea tment  inc lude  an  improved  hygiene ,  in  case  of  removable  pros thes i s  
pa t ien t  should  be  advised  to  s leep  wi thout ,  and  use  of  an t i fungea l  agents  
such  as  nys ta t in ,  mycos ta t in  e tc .  Always  take  a  microbio logica l  sample  
before  and  a f te r  t rea tment  to  de te rmine  sens i t iv i ty  and  resu l t  o f  t rea tment 
( 6 5 )  .  
 
9 .2 .6 Osseous  resorbt ion  of  the  mandible  
 
Accord ing  to  E  Wood ( 9 8 ) ,  29% of  subjec ts  wi th  SSc  shows mandibular  
resorpt ion  (eros ions) .  Subjec ts  in  the  very  same research  group showed 
grea ter  mandibular  e ros ion  involvement  wi th  increas ing  amount  of  
involved organs .  Thus  sugges t ing  the  osseous  resorpt ion  increas ing  wi th  
sever i ty  of  i l lness .  In  the  above  ment ioned s tudy the  29% present ing  
mandibula r  bone  les ions  they  show average  3  les ions  in  the  mandib le .  The  
pos ter io infer ior  angle  of  the  mandible  i s  the  mos t  a f fec ted  a rea  ( 6 4 )  ,  bu t  
o ther  par t s  can  a lso  be  af fec ted ,  changes  in  condylar  and mandibular  
angle  tha t  g ive  the  pa t ien t  very  spec ia l  prof i le ,  (chap  10) .  A rare  type  of  
loca l ized  sc le roderma can  lead  to  Romberg’s  d isease  which  represents  an  
a r res t  o f  bone  growth  which  leads  to  fac ia l  hemia t rophy .  The  cause  of  
these  osseous  les ions  has  been  ascr ibed  to  loca l  i schemic  processes ,  
resu l t ing  f rom a  nar rowing  of  the  a r te r io la r  lumen and  the  increased  
pressure  caused  by  the  t i s sue  sc le ros i s  ( 5 , 1 1 , 7 1 )  .   
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10. Presentation of cases 
 
The patients presented in this chapter have been seen and documented at the Division of 
Stomatology and Oral surgery (Professor J. Samson), at the Dental school, University of Geneva, 
Switzerland.  
 
 
                                                                                                                      
 
Fig 1  Female 20 years of age. Early     
stage scleroderma shows facial skin 
involvement resulting in a total 
change of the facial expression due to 
loss of the contours of the skin. 
   
     
                                                                                      
 
      
 
 
 
 
 
Case 1 
Miss D.T was referred to our department by Professor 
J.H saurat at the department of dermatology at the HUG 
hospital for a gingival retraction. D.T had an early onset 
of the Raynaud`s phenomenon. She was only 12 years 
of age when it appeared and only 15 years old when all 
the fingers showed involvement. The diagnosis of 
systemic sclerosis was clear when she at the age of 19 
started to show typical signs of SSc such as contour loss 
of the facial skin, a retracted mandible due to the 
sclerosis of the skin, incomplete lip closure, diminished 
mouth aperture and the typical pointy nose (Fig1,2,3) At 
this point a gingival retraction of the tooth 31 (Fig 4) 
with corresponding enlarged ligament space appeared. 
Radiological there was no signs of osseous resorption at 
this time (Fig 5).       
 
Fig 2 Incomplete lip closure  
acquired retrognate profile    
and a characteristic pointy nose. 
 
Fig 3 Limited mouth opening and decreased tongue   
mobility. 
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Fig 4 Tooth 31 shows periodontal damage with 
corresponding gingival retraction. 
 
Fig 5 In this early stage of illness there is not yet a 
visible bone resorption other than in the alveolar 
bone. 
Fig 6 This shows the bone destruction and the 
enlarged ligament space, corresponding to the 
gingival retraction in Fig 4. 
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   Fig 7 Female 34 years of age. 
Aggressive form of scleroderma with 
widespread skin involvement. Total 
elimination of the facial expression, 
numerous telengiectasia in plaque 
form, pointy nose, microstomia with a 
deviation due to TMJ resorption.      
 
 
                                           
    
   Fig 8 Incomplete lip closure with  
   result in upper incisive protrusion. 
   Retrognatism, angular bone 
resorption evident in clinical 
examination. 
Case 2 
Mrs J.A developed a systemic sclerosis at the age of 
28 right after her first pregnancy. The onset was fast 
and aggressive in its form. The sclerosis of her hands 
and the claw like shape (Fig 9) it led to motorically 
disabled the patient’s normal function enabling her to 
keep an adequate oral hygiene. This handicap and the 
decrease in mouth aperture (Fig 7,8) together with an 
intense hyposalivation resulted in fast developing 
multiple caries and periodontal damages; the flour 
treatment had little effect (Fig 9,10). Six years later 
an osseolytic process was detected in both the 
coronoid and condyles of the mandible. This bone 
loss gives the typical profile as seen in Fig 8 with a 
loss of contour and a retrognate intermaxillaire 
relation. This led to premature dental contacts of the 
posterior teeth that leaves the patients with an open 
frontal bite and incomplete lip closure. Taken 
together these factors made it impossible to maintain 
an acceptable oral function and even adequate 
treatment did not have any positive results. The fast 
progression of the systemic sclerosis led to the death 
of Mrs J.A at the age of 39. 
Fig 9 Claw like form of her hands. 
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Fig 10 and 11 
Resorption of the condyles and mandibular 
ramus bilaterally, and multiple decay’s. 
Premature contacts of posterior teeth, 
leading to an open frontal bite and 
incomplete lip closure. 
Note the rapid evolution showed in only one 
year. 
Case 3 
 
Mrs.  A.C develops  systemic sclerosis  a t  the  
age  of  50.  This  form wi l l  show to  have an  
aggress ive onset  involving the extremit ies ,   
the  face and the  esophagus.  The facia l  
symptoms are  sc lerosis  of  the  facia l  skin ,  
l ip  re t rac t ion,  pointy  nose  resul t ing in  a  
maxi l lary  proalveol ia  and mandibulare  
re t rognat i .  A severe  form of  hyposia l ia  and 
the  hypofunct ion  of  the  hands  enhanced the  
fas t  development  of  oral  d iseases  such as  
mul t ip le  car ies ,  per iodontal  d iseases  and 
recurr ing ora l  candidosis .  Within  8  years  of  
rapid  development  a  c lear  os teolysis  was 
seen in  radiographs  in  the  postero - inferio 
angels  and a t  the  meta l  foramen of  the  
mandible .  
Fig 12 Pronounced retrognat 
profile and typical shiny facial 
skin. Loss of mandibular ramus 
shows clinically. The eye gives a 
sunk in expression. 
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Fig 13 
Advanced angular resorption bilaterally and 
multiple dental pathology. 
Fig 14 
Shows rapid development of the angular and ramus 
resorption within an 8 year period.  
 
Case 4  
Miss  C.A developed a t  the    
age of  10,5  years  a  local ized 
form of  sc leroderma.  This  
local ized form involved the 
t ip  of  the  nose,  the  upper  l ip ,  
and the  gingival  mucous,  and 
the  a lveolar  bone (Fig  15,16)  
Cl in ica lly  th is  was  seen  as  an  
invaginat ion of  the  nose  t ip ,  
the  upper  l ip ,  a  g ingival  
re t ract ion and an ankylosis  
of  the  corresponding tooth  21 
wi th  a  h inder  of  fu l l  growth 
of  the  a lveolar  bone 
s t ructure .  
Fig 15 Localized form of scleroderma. 
Here seen on the nose in a "coup de 
sabre". Involving nasal tissue the upper 
lip and adjacent tissue. 
Fig 16 Ankylosis of 21, loss of ligament space. 
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Fig. 13 Ankylosis of the tooth no 21, loss of periodontal 
ligament space .  A false clinical impression of delayed 
eruption due to ankylosis. 
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11.  Conclus ions  
 
 
Sys temic  sc leros is  i s  a  connect ive  t i ssue  d isease  known to  us  for  a lmost  200 
years .  The  a im of  th i s  l i t e ra ture  s tudy  was  pr imary  to  c rea te  a  ca ta logue  
l i s t ing  a l l  of  the  repor ted  s tomatologica l  manifes ta t ions .  Secondly  to  f ind  
ou t  wea ther  any  loca l  denta l  t rea tments  could  be  sugges ted .  From th is  
l i t e ra ture  s tudy  i t  i s  obvious  tha t  l i t t l e  p rogress  has  been  done  in  so lv ing  the  
mys te r ies  of  sys temic  sc le ros i s  dur ing  the  las t  decades .  The  e t io logy  i s  
unknown but  exposure  to  ce r ta in  agen ts  may  be  assoc ia ted  wi th  i t s  
occurrence .  S ince  Bramwel l  repor ted  an  assoc ia t ion  be tween sc le roderma 
and  occupat ions  assoc ia ted  wi th  s i l i ca  dus t  in  1914  severa l  repor t s  have  
documented  an  unusua l ly  h igh  preva lence  of  SSc  in  these  pa t ien ts ,  bu t  i f  
th i s  i s  rea l  SSc  or  on ly  a  sc le roderma l ike  d iseases  i s  s t i l l  to  be  d iscussed .  
The main  d iagnost ic  tool  i s  c l in ica l  and can eas i ly  be  confused by 
d i f ferent ia l  d iagnost ics  as  for  ins tance  when the  b i la tera l  Raynaud`s  
syndrome i s  the  on ly  symptom and  the  fo l lowing  mani fes ta t ion  for  severa l  
years .  When the  sk in  sc le ros i s  i s  d i sc re te  i t  can  cor respond to  severa l  
connec t ive  t i s sue  d iseases .  Proposed  d i f fe ren t ia l  d iagnos is  a re  angiomatos is  
o f  Rendu -Osler ,  which  in  cont radic t ion  to  SSc has  heredi ta ry  predi lec t ion .  
Transplanted  immune  suppressed  pa t ien t s  can  a l so  show s imi la r  symptoms .  
L ichen  p lanus  i s  a  connec t ive  t i s sue  d i sease  of ten  mis taken  for  SSc .   I t  i s  
the  ra r i ty  o f  the  d i sease  and  the  d i f fe ren t  degrees  o f  invo lvement  tha t  
hampers  the  s tud ies .  
There  a re  severa l  a l te ra t ions  of  the  sk in  and  gums of  which  te langiec tas ia  i s  
one .  Te lang iec tas ia  i s  no t  res t r i c ted  to  the  l imi ted  fo rm of  SSc .  A h igh  
number  of  SSc  pa t ien ts  show a  decreased  lachrymal  and  sa l ivary  excre t ion  
ra te  charac ter i s t ic  to  S jögren`s  syndrome.  These  decreased  sa livary  ra te  i s  
due  to  e i ther  f ib ro t ic  p rocesses  o r  to  S jögren`s  syndrome.  
Fur thermore  an  increase  in  need of  medica l  and denta l  a t tent ion  i s  
obvious  in  these  pa t ien ts .  As  shown in  the  tex t  many of  these  pa t ien ts  
suf fer  f rom a  wide  range  of  fac ia l ,  o ra l  and  denta l  d isorders .  The  
presenta t ion  of  cases  should  g ive  a  c l in ica l  prof i le  of  these  pa t ien ts  and  
the  tex t  sugges t s  tha t  p rophylac t ic  t rea tment  i s  the  mos t  e f f ic ien t  one .  
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